In general, 8 massY 2 O 3  ZrO 2 (8YSZ) coating materials are used as the top layer of thermal barrier coatings(TBCs). The development of hafnium oxide TBC was started in order to realize the high reliability and durability in comparison with 8YSZ, and the 7.5 massY 2 O 3  HfO 2 (7.5YSH) was selected for top coating layer. By the investigation of Electron Beam Physical Vapor Deposition (EB PVD) process, 7.5YSH top coating with about 200 mm thickness was formed. The 7.5YSH coating layer formed at substrate temperature of 956°C was composed of large solid columns aligned in the〈200〉and〈311〉direction of tetragonal crystallite. The thermal conductivity of 7.5YSH coating was lower than that of 8YSZ coating at temperature range of 1000°C～ 1300°C. From the result of sintering behavior obtained by heating test for 7.5YSH coating, it was recognized that the thermal durability for sintering behavior of 7.5YSH coating was improved up to about 100°C in comparison with 8YSZ coating.
Melting point and thermal conductivity of various sintered oxide ceramics. Hafnia(HfO 2 ) has higher melting point of 2900°C and low thermal conductivity of about 1.5 W/mK in comparison with 8 mass yttria partially stabilized zirconia. Fig. 2 Schematic diagram of the developed EB PVD apparatus that has inner heaters so as to control substrate temperature. The ceramic ingot is evaporated by an electron beam irradiation in vacuum. Fig. 7 Change in surface morphologies of 8YSZ and 7.5YSH coating by thermal exposure. After heated at 1400°C, grain growth occurs in 8YSZ coating, while sintering is still in progress in 7.5YSH coating. Thermal resistance of 7.5YSH coating is improved by about 100°C in comparison with 8YSZ coating. Fig. 8 Cross section of 8YSZ and 7.5YSH coating before and after thermal exposure. No101, 63 68.
